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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a display device which 
leaves no useless output terminals even though a data driver IC on 
the market is used as it is and has a driving sequence capable of 
obtaining a good time division-driven display state. 
SOLUTION: One frame is divided equally into four subframes for 
every emission color. Each subframe is further divided equally into 
four intervals and line scanning based on inputted data is 
conducted in each interval. In the first interval, the polarity mode 
of a data driver is set into 'L' to display pixel data by using odd 
number pixels. In the second interval, the polarity mode is set to 
'H\ the pixel data of the odd number pixels are erased and the 
pixel data are displayed by using even number pixels. In the third 
interval, the polarity mode is set to 'L' and the pixel data of the 
even number pixels are erased by inputting zero gradation data. In 
the fourth interval, the polarity mode is set to 'H', and zero 
gradation data are inputted. In the fourth interval which does not 

participate in display, the back light is turned off. ▼ •" .. '*=: * ~ jg - — g c 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 5 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The indicating equipment characterized by performing said entry-of-data processing at least 3 
times in said each luminescent color in the indicating equipment of the field sequential method which 
two or more luminescent color of the light source is switched with time within one frame and the 
luminescence timing of each luminescent color and the entry of data about each of that luminescent 
color are synchronized, and performs color display. 

[Claim 2] At least two of said at least three entry-of-data processings are the display according to claim 
1 which inputted the pixel data of each luminescent color. 

[Claim 3] At least one of said at least three entry-of-data processings is the display according to claim 1 
or 2 which inputted the data of 0 gradation. 

[Claim 4] The display according to claim 3 which is synchronized with the entry of data of said 0 
gradation, and switched off said light source. 

[Claim 5] The display according to claim 1 which performs pixel entry-of-data processing 4 times in 
said each luminescent color, is synchronized with the 1st and the 4th input process in the four input 
process, and switched off said light source. " 

[Claim 6] | A display given in any of claims 1-5 which were made to perform entry-of-data processing 
about said each luminescent color using the data driver which the polarity of the electrical potential 
difference outputted from a ****** output terminal has reversed they are 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display of the field sequential method which the 
luminescence timing of each luminescent color and the control timing of the optical reinforcement for a 
display are synchronized, and performs color display. 
[0002] 

[Description of the Prior Art] The electronic equipment represented by a word processor, a personal 
computer, PDA (Personal Digital Assistants), etc. is widely used with the so-called progress of an 
information society in recent years. Furthermore, the need of an usable pocket mold has occurred and 
small [ those ] and lightweight-ization are demanded by the spread of such electronic equipment also on 
office or the outdoors. A liquid crystal display is widely used as one of the means for attaining such a 
purpose. A liquid crystal display is an indispensable technique small and not only lightweight-izing but 
for low-power-izing of the electronic equipment of a pocket mold by which a dc-battery drive is carried 
out. 

[0003] General classification of a liquid crystal display classifies it into a TFT-TN (Thin Film 
Transistor-Twisted Nematic) mold liquid crystal display and a STN (Super Twisted Nematic) mold 
liquid crystal display. The former TFT-TN liquid crystal indicating equipment is the configuration that 
the color filter which installed the back light which used the cold cathode tube in the tooth back of a 
liquid crystal panel, and was installed in the panel performs color display, and is well used as a monitor 
of the personal computer with which power consumption does not pose a problem. On the other hand, 
the latter STN mold liquid crystal display installs a reflecting plate in the tooth back of a liquid crystal 
panel, is the configuration of using outdoor daylight as the light source, and is used for devices, such as 
PDA with the important low level of power consumption, and a cellular phone. 

[0004] When a liquid crystal display is used as a display medium in multimedia, the property demanded 
is an animation display property, however, in the case of the conventional liquid crystal display 
mentioned above, since the speed of response also including between the halftone of a liquid crystal 
ingredient is as slow as dozens mses, there is a problem that a dynamic image fades, from the property 
of a hold mold that the amount of transmitted lights within one frame is about 1 law. 
[0005] Then, in order to solve a trouble which was mentioned above, this invention person etc. has 
spontaneous polarization on the TFT panel which has not carried out the interior of the color filter, 
encloses with it the ferroelectric liquid crystal which can be answered [ high-speed ] to applied voltage, 
or antiferroelectricity liquid crystal, and is developing the display of the field sequential method (time- 
division system) which performs color display by carrying out time-sharing luminescence of the same 
pixel by the three primary colors. The liquid crystal panel the speed of response of such a display is one 
or less ms, and using the high-speed ferroelectric liquid crystal component or the antiferroelectricity 
liquid crystal device, When red, green, and blue glow combine the back light which can emit light by 
time sharing and synchronize switching of a liquid crystal device, and luminescence of a back light, 
specifically Color display is realized by dividing one frame into three subframes and making blue glow 
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SSSSJT* [ " ' ^ Hght ' SUbframC ] ^ in the 2nd subframe - *e 1 st subframe, 
[0006] 



Eli? 18 ^ 3 7^" SC3n ' the dectrical P° tential differ ence according to pixel data is 

10010] Dawmgai is a graph which shows the properly of the applied-vollaae-transmieted li.hr 
^SSSSSSSSl ^ r*"' ^ f ° r ' he ^SS5SZ When 

0013] The two following technique can be considered in dealing wlthlucha Drobfem t£ 1 * 

LU014] By the 1st technique, although it is possible to use the commercial data rWr ir «v • 
on.y a ha.fou.po, renoina, is used, ,he dara driver ,C ,o he uaed°™^I„Tar^,T 
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. 7 SC , ° C °^ are n0t aVOided " Moreover > since the ^ount of data which can be 
doubLd he Rhine dmer C K Wlth r C, ° Ck SerV6S 38 h3lf ' 3 Cl0ck f *^™y of operation must be 
SSSfi^SLTSnT 7 C f 7 f hi§h - Speed corres P^dence is required also for a 

[0016] 

mrfZlZ l°H VinS t ^ ^° blem] ThC diSpky C ° nCernin S the lst ^tion is characterized by 
SES^r^ at ^ 3 tim6S " S3ld each luminescent «>lor in the'display of 

Sri 5 1 f ° ° r m ° re 1UmineSCent C ° l0r 0f the H 8 ht source » etched wuT 
• about *Z% tin • ^escence tuning of each luminescent color and the entry of data 

r00171 Tft ? th ^ lu 1 m I nescent color «« synchronized, and performs color display ^ 

r&x^ ~ nver ,c of marke,m8 which has 1,16 toc,i ™ ia " 

pixels can be displayed, without changing the design specification, even if it uses the commercial data 
the en^of data IfT^T 15 T^ 88 ^ 11 switc ^ off the light source in that ca7e a the time of 
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reduction of power consumption is aimed at 

[0026] The display concerning the 6th invention is set they to be [ any of the 1st - the 5th invention 1 

Sit^wis en r° f - data processmg ab ° ut - d •«* ^~cz^ 

terminal TreverS " " deCtnCal P 0 *^ 1 differenCe ° Ut P Utted from a ****** output § 
K^IcSZTt 1 - w P ,f °T d 7 ith ° Ut Changing the specification, even if it uses the 
[0028] 



[Embodiment of the Invention] Hereafter, this invention is concretely explained with reference to the 

g= g 0 ;^ 

Hi B dra T § ^ here Sh ° WS the exam P le of a configuration of the light source of a back 

futd JSST ! C iagran ? m ^ thC bl0Ck diagram and todi2 which show 'he circu tS of the 
hquid crysta display according [ drawmgl ] to this invention show the typical sectional view of fhV 

1003 1 eCtr ° d ^ 3 ° f ! 8l3SS SUbStratC 4 38 Sh0wn in to*m* and ____££ * * "** 
[0031] These common electrodes 3 and pixel electrodes 40 and 40 - In betwe^nlhttechanical 
component 50 which consists of the data driver 32 and scanning driver 33 S'wWch S mentioned 
S !Tlf ^ is «ed with TFT (Thin Film iSS^^S^ 

driver 32 .nH th 11111118 ^ 3 \ f COmeCted with TFT41 throu § h the canning line 43 The data 
dnver 32 and the scanning dnver 33 turn on/control [ off 1 TFT41 Moreover TFT41 h ™ „ / 7 , 

™£ ' , ■ L^T"? 15 L "' ,he o«'P«P°l"i'y by the side of an odd numbeTSal and 
respectively, and this becomes reverse when polar mode is "H". p y> 



[0033] 
[Table 1] 









' L" 1 




km 


" H" | 
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Plate 6 function aTa cence fieW wS £ S ^ 3 gUide and the 0ptical difftlsion 
light source 7 on the suXe ofTwSjtlf ^ § ^ gUlde ° f the C ° lorin S light from this 

- *• ^wing, and the 

pixel electrode 40 and the TFT sS^^llflTp^ l™^ and P roduced - After washing the 
1024x768, a vertLl angl K M t «,? ^"T^ ° f pixds: pitch: 0.24x0.24mm 

about 200A polyimSSi'was feSS If ! f^s substrate 2 which has the common electrode 3, 

calcinating JSJ3J£^E ?E? ^ 1 1 ^ U by aPPlymg P ° lyimide and 

^ZT^tv^Z^^t 11 and . ' 2 wa f carried o«t with the cloth made 
micrometer made 12 Vz sHica 2 ?L Spa ° er 14 Wlth 3 mean P article diame ^ of 1.6 
film 1 1 of toemptyTane td uttZ't r 7"%^ 7" Pr ° dUCed - BetWeen the orien ^ion 
polarization whic u^ Shfealene^^ f CryStal which has the spontaneous 
considered as the liquid crystal liver 13 Wi Z ? * ?T ^ C ° mP ° nent WaS enc,0sed ' and * 

£2&S^2& sssss?r d sr wh,ch "i™ «> *» -** 

personal compute to ft "™cta»SziS™i f ™ ,he , e * Kraal If s °" al «>">P>"er, 31 is the same and a 
inputted and generate a ^coteoTsS cT^, ""To l' 8 " 1 " 8encra,in « Clrcui( wM <* is 

circ„i,3,,so^ urt ed s ,„rr™r m i%^ 

reference voltage generatine cirrnit 14 th/ui u u ' , er 32 ' the scan nmg driver 33, the 
section 36, respective^ § ClrCUlt 35 ' ^ the data ^ co ^l 

J^^&^^K^^ the reference voitage vr 1 * h 

the scanning driver 33 ^^velfrte^^ !T 32 ' ° UtpUtS reference volta § e VR 2 to 
36a which s 8 ets the pSS toiS^J^^i: ^ ^ ?*? ™ ch - 
stores the data of 0 gradation and outputs the nixel JL vr ? ft '.f St ° rage machme 36b which 
data of 0 gradation to the date drivel 3 " TwTh ^? ° m the lmage mem01 ^ section 30 - or *e 
pixel electrode 40 bas d on te p Tx e data m frltll, ^ ' ^ t0 the Signal Iine 42 of the 
gradation. Synchronizing with Z ^te?53L?2 ^ t f ^ C ° ntro1 Section 36 ' or the data of 0 
of the pixel ekctrodeTo^rftatet TbfonX^RW^ ? SCanS the SCanning line 43 
35 carries out time sharing of S?bS«2£ TJ^^T fT' ** back Hght control circuit 
back light 22 and the back h e M22 ha Z f t^™ [ WhlCh give driver volta S e to a 
respectively. § 7 and ^ * blue ' and white, and is made to emit light, 

EE inv rr is explained - Green < which ^ d 

white color are givenTtSage ^Trno^ .nl 216611 L b ' Ue ' and indicatlv e-data DD for every 
memory section SS^XSTJS 7rT ° ^ l*™ 0 ™ 1 COmputer - ^ the image 

to the data driver control section 36 A svnchronS T P i h,Ch 818 data of each P ixel U1 "» 
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CS, when a synchronizing signal SYN is inputted 

SJ^^itt^^? the contro ! signal generating circuit 31 is § iven to the "™§ e 

Z7hS J ' ^ ? ta dn T 32 ' the SCanning dnver 33 ' the reference voltage generating circuit 
Ket^S 

ffif O 11 ^ dri ^ C0 f ol f ction 36 <*tputs the pixel data PD in each luminescent color or the 
thf^Hnf 0 §radation to the data dnver 32 according to which drive sequence mentioned later Moreover 
the data dnver control section 36 sets the polar mode of the data driver 32 to any of »L» or »H» 
according to which dnve sequence mentioned later. The data driver 32 outputs a signal to the signal line 

d ta o^o Sad Hon & ^ ^ P ° ^ the ^ ^comrol^^TSe 

data ot 0 gradation The scanning driver 33 scans the scanning line 43 of the pixel electrode 40 on a 

rife °3 n 2 e an y d 0 th e e Z ^ ^ * the 0Utput of ^ s ^l from the data 

i f I'm ° f th£ SCannmg dnver 33 ' electrical-potential-difference impression of the nixel 

backZf ^ f itt6d Hght reinfor « which is a P ix7"te± ? 
S ari f 5 u llght , contro1 circuit 35 ca ™s out time sharing of the light sources 7a-7d of each color 
, ,f ? ltage t0 a b3Ck ,ight 22 according t0 drive sequence mentioned 

ffi^'^i. 0 ^ §eqUenCe ^ liqmd ^ ^ ° f the fi6ld S ™ 
[0045] (Gestalt of the 1st operation) Drawing^ is a timing diagram which shows the drive secuence tthe 
input data to lighting of a back light 22, the scan actuation to a liquid crystal pane 21 and Sate 
driver 32 the polar mode of the data driver 32, the odd pixels display ^tXSdmSltSel 21 
mo^Th H 1SPlay 86Stalt ° f a , liqUid CryStal Pand 21 > in the gestalt ofL 1st ope Jo l ' ' 

[0047] If the 1st term of red does, the polar mode of the data driver 32 is set as "L" and red niv.i **** 

Si^ ic T the data drive ; I 2 - Since polar mode is " L " ^^^t^^T 

» p U If SSSHS^T ^^i 1 ^ ? dlSpl3yed by ° dd piX6lS > and ^fcTayTd by 
H^fJf T term of red does, the polar mode of the data driver 32 is set as "H" and the nixel 

data of the same red as the 1st period are inputted into the data driver 32 Since nolar mod'eTs »H» Z 

Si twS ten m ° dd r el , S 1St Peri ° d ^ diminated ^SSS nd 

m0481 Iftel H r m T T, d ab °f ' and thC piXel data is dis P laved in even Pixels. ^ 

[0048] If the 3rd term of red does, the polar mode of the data driver 32 is set as "L" and the data of 0 

pixe s m the 2nd penod are eliminated from the relation of the drawjne25 and Table 1 which werT 
mentioned above, and the data of the 0 gradation are displayed h^dd^els If the 4th Z ofT L 
the polar mode of the data driver 32 is set a* "H» ar.H tZ aL 1 a . of red does ' 

m ,, , , . sel as 11 ' and the data °f 0 gradation are inputted into the data 

dnver 32 as well as the 3rd period. In addilion, ihe light source 7 (red light source 7 a) of a back lilt 22 

LW»yj About the subframe of each luminescent color of green, blue, and white the lieht source 7t..» 
satStTT 7 "' S ° UrCe f b ' Ue E ' 0W 7C ' and 7d ° f sou '« s ° f *• *.e St «hey™„f 

^^SS^^^^pSsr same processins 10 ,h£ ,s ' in ,h/subta ™ 

markettng whtch has the Oanction of a do, reversal drive, a ? nd chanii^sttpedtaZby £ 
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above actuation. 

[hl 0 allih eS ?i °o th , e °? era ! i0n) is a timi ng diagram which shows the drive sequence in 

^inetlnf^ £ ^T™}" *f S estalt of the » « operation, the 4th period in the subframe of each 
lummescent color has not contributed to a display at all. Therefore, a display is not affected even if it 

Z^Zt hgh V 22 a I t , hiS 4th Peri0d " Then ' With the S estalt of the 2nd 0 P^tion, by the 4 th 

period in the subframe of each luminescent color, a back light 22 is switched off and a back light 22 is 
turned on on y m the 1st - the 3rd period. Since other processings are the same as that of the gestalt of 
the 1 st operation, the explanation is omitted. 

[0052] With the gestalt of the 2nd operation, while doing so the same effectiveness as the gestalt of the 
1st operation, compared with the gestalt of the 1st operation, reduction-ization of the power 
consumption of a back light 22 can be attained. 

TrTJ ^ ° f ^ e 0perat x ion ) Drawing^ is a timing diagram which shows the drive sequence in 

tl 2f / °J7 atl ° n - WltH thC g6Stalt ° f the lst °P eration > the P° lar ™ d * of the data driver 32 
in the subframe of each luminescent color was started from "L", and it started from "H" "L" and 

coW 1 %"SS? driV6r [ I" ' a l ^ geSt3lt ° f * iS 3fd ° perati0n 1 the subframe of each luminescent 

color 32 although set up in order of H"" H", and has set up in order of "L"" H" and "L " In addition 

SftS^f" in i the , gestalt of the 3rd operation is the same as that of the case ° f t>he 

gestalt of the lst operation, the explanation is omitted. Also with the gestalt of this 3rd operation the 
same effectiveness as the gestalt of the lst operation is done so 

fw^Sl °!^ e 4 * ° Perat , i0n) is a timin S dia gram which shows the drive sequence in 

he gestalt of the 4th operation. With the gestalt of the 4th operation, the back light 22 is switched off by 
the 4 h pen 0 d i in the subframe of each luminescent color in the gestalt of the 3rd operation. With the 
gestalt of the 4th operation, while doing so the same effectiveness as the gestalt of the 1st operation 

lOmT^Tf°i P °T COnSUm f'° n C3n be attained COm P ared with the 8«talt of *e 3rd operation, 
h oJfu fit <t ° Peratl ° n) is a timin § dia 8 ram whlch sh ^ the drive sequence in 

driv! 32 nlh^ Hfi ^ ^ ° f 5th ° Perati ° n ' alth ° U S h the in P ut da ' a * the da^ 

dnver 32 in the subframe of each luminescent color is the same as the gestalt of the 1st operation the 
polar mode is set up m order of »L» and »H"" H» and "L." The actuation in the 1st period and the 2nd 
period in a subframe is the same as the gestalt of the 1 st operation 

[0056] If the 3rd term of red does, the polar mode of the data driver 32 is set as "H", and the data of 0 

the oTl? mPUtted f a 31 Theref0re ' * ° dd P ixels > nothin S happens bu the data of 

the 0 gradation are overwritten by even pixels by the pixel data written in in the 2nd period. If the 4th 
term of red does, the polar mode of the data driver 32 is set as "L", and the data of 0 gradation are 
inputted into the data driver 32 as well as the 3rd period gradation are 

S 0 Ho, ] Zc h ^ geSt , alt °[ th u 5th ° perati ° n ' Skce the chan § e P eriod in the P° Jar mode of the data driver 
«^o^^ 7 , 6 g6Stalt ° f tH u 1St ° Perati ° n WhilC d ° ing S ° the same effectiveness as the 
TOO 8 ?£5_, I Can P ^ ent bemg SU P erim P° sed on a high frequency component. 
0058 (Gestalt of the 6th operation) DrawingJO is a timing diagram which shows the drive sequence in 

h CJwSSaST J^m 86Stalt ° f th , 6th ° Peratl ° n ' the ^ light 22 18 etched off bj 
oSi u fT JS Subframe of each luminescent color in the gestalt of the 5th operation. With the 
gestalt of the 6th operation, while doing so the same effectiveness as the gestalt of the 5th operation 

WKvZ'^r" P f° W6r C °" Sumpti ° n f " b£ att3ined COm P ared with gestalt of the 5th operation. 
[0059] In addition, of course, the same effectiveness is done so also by the drive sequence (not shown) 
which was made to reverse the setting sequence in the polar mode of the data driver 32 in the subfrZe 
0 [^ I )™ SCent C0,0r in the ^ of the 5th and 6th operation, and was made 

^S^m^T^P^^ is a timing diagram which shows the drive se i uence in 

ubSrli t P , The division-mto-equal-parts rate of the one frame is carried out to four 

out toX/n 7m ? l0 w g ' and ^ division -mto-equal-parts rate of each subframe is further carr ed 

il ^ P f ( , Pe u n ° d ' thC 2nd Peri ° d ' and the 3rd P eriod )- A* the ^ ^an basedon 
input data is performed in each period. 
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[006 1 ] If the 1 st term of red does, the polar mode of the data driver 32 is set a < »T ™a r~\ ■ i a ♦ 

is displayed in even pS ^ " ° dd P1XdS m the lst P eriod are el ™*d, and the pixel data 

[0062] If the 3rd term of red does, the polar mode of the data driver 32 is set as "L" or »H« *nH 
ofO gradation are inputted into the data drivers? TWf„ a . vcrjzls f las L or H, and the data 
the 2nd period are eLnated or th d^tl n ? ' " ^ piXdS ' the pixel data written in in 
(red light source 5a) oTa back 22?™^ ♦ T "* ^ In additi ° n ' the ^ source 7 
subframe (the 1st rhe ^3rd period^ ^ ^ ^ betWeeD Wh ° ,e tCm ° f a 

the subframe of each luminescent cote w as set up to ler o, " H T ^ "l^ driVer 32 in 

«Tf™« if , i operation, the wnte-in direction of data is reversed between »•♦... 

netn, the I "ta 2 if , ^ ft,*""* — Se " Uen * ia " y ,<W » ds te Mine eye) 

iS':"* fo " owmg 8reen subframe ' " — -q-wnri- the„-d, y ,L 

cversai anve, and changing the design specification by the above actuation Moreover since it 

operation is done so ^ ° f '°* "P"*"' Sa ™ efte ~ - g-S^t » 
frame. If,, „ ,„ each subframe of an odd frame, it specifically scans sequentially towards the n-to (las, 
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^LTu fr T thC 2r ^ and if [t is in each subframe of even frames as follows, it scans 
sequentially from the n-th line towards the 1st line to this and reverse 

[0070] In addition, although it started from "L" and the polar mode of the data driver 32 in each 

tJrintZ'Z™ °f r ° f " L "' ° r " H " " Ae 6Xam P le Sh0wn in 4*^5 , contrary to this, 
it may start from H and you may set up in order of "L", "L", or "H". By Ae^bo^actuation the same 

op^ratr 655 38 g6Stalt ° f ° Perati ° n menti ° ne<i ab ° Ve iS d ° ne " C *tg2 of *e 11th 

KlSa^X^i 2 * °P e ; ati0 ")ta^ is a timing diagram which shows the drive sequence 
ne subSf nf S option Although setting sequence in the polar mode of the data driver 32 in 
the subframe of the luminescent color of all frames was made the same with the gestalt of the 1 1th 
operation, the setting sequence in that polar mode is reversed by ****** inter-frame with the eestalt of 

S? or h ^ mt Z : ach d Ubframe ° f an ° dd frame > * starts fr om »L» and set- up m order 53? 

' °/ " ' and °y each su bframe of even frames as follows, contrary to this, it starts from "H" and 
pecfically, sets up m order of »L»» H" or »L.» Also with the gestalt of this 12th operation the same 
effectiveness as the gestalt of the 9th operation is done so 

in 0 l 2] g ( e?al!of the n* * ^T^t D ™^ 1 is a timin S di *&™ which shows the drive sequence 

^^fJ^ ^^T uf g6Stalt ° f thC 13th ° perati0n ' a,though the in P ut data to the 
the JT .1 , ° f 6aCh lummescent color is the same as the gestalt of the 7 th operation 

the setting sequence in the polar mode of the data driver 32 is reversed between ****** subframes If it 

»N» in I' P ?n r m ° de iS St3rted fr0m " L " and * specifically sets up in order of "H", "L", or 

of "i «Vr>Z^n l° W1 u 8 ^ SUbframe ' C ° ntrary t0 this ' k starts from " H "' and sets up in order 
dones'o By the above actuation, the same effectiveness as the gestalt ofthe 7th operationis 

™TJ}?J^TV>u th ° Perati °? PasaaUfi is a timing diagram which shows the drive sequence 

ia driver 2 fn^fr^T' ^ ° f the 14th ° perati ° n > although the data to the 

data dnver 32 in the subframe of each luminescent color and the setting sequence in the polar mode are 

the same as the gestalt ofthe 13th operation, the write-in direction of data is reversed he^en -**** 
Ime fro m m ^he il 1S ,/ n 3 ^^lu ff^ scans sequentially towards the n-th (last Rhine eye) 
™Sh , 1 • £ u ,S u m thC f ° ll0Wmg 816611 Subframe ' contrar y to th is> it scans sequentially 
rSlt 1 oft 9 Xtu;r ine - ^ 86Stalt ° f ^ — te S ° the — 

LTiSf ^ th f<I 5th ° Perati ° n) is a timing diagram which shows the drive sequence 

m the gestalt ofthe 5th operation. Although setting sequence in the polar mode ofthe data driver 32 in 
the subframe of the luminescent color of all frames was made the same with the gestalt ofthe 7th 
operation, the setting sequence in that polar mode is reversed by ****** inter-frame with the gestalt of 

»L" or "H. Per Th n - % r\l U bframe ° fm ° dd framC ' k StartS fr0m " L " and ^ "Pfo ore- _?_? 
L , or H , and by each subframe of even frames as follows, contrary to this, it starts from "H" and 
pecifically, sets up m order of »L"» H» or "L." Also with the gestalt of this 15th operation, the same 

effectiveness as the gestalt ofthe 9th operation is done so 

in th 7 e 5] e £ah a of tXT ^°^.^mBg2Q « a timing diagram which shows the drive sequence 

^ nVThf f Pera , t,0n - LlkC * e g£Stalt ° f the Ist °P eration > the division-into-equal-parts 

rate ofthe one frame is carried out to four subframes for every coloring light, and the division-into 

£f rate f each subframe is further carried out to fouVperiods 8 And the Rhme scan has d on 
Z 3rd nerioS'f ""t " ^ ^ ? hght is Switched on °^ at the 2nd period and 

Iff in tZ u t 1 r ITfu e3Ch °f 0nng Hght ' ™ d the light source 7 of a back Bght 22 is switched 
on in the 1st penod and the 4th period. 

E32 ist? 3 ^-^^ g ^ \ S \ Peri ° d md thC 3rd term s P ecificall y does, the polar mode ofthe data 
driver 32 is set as L red pixel data are inputted into the data driver 32, and it writes in to odd pixels 

f2 ,TJl\ T 1165 ^ 118 tHe 2nd Peri ° d and the 4th term does > the Polar mode of tL data driver 
32 is set as H , red pixel data are inputted into the data driver 32, and it writes in to even pixels 
Synchronizing with this write-in processing, a back light 22 is turned on in the 2nd period Z the 3rd 
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^U^'l\7^^ Sm ^ beC °- **« * odd P1 xels and even 

^^SS^^TE^ COl °r°. f blU6 ' ^ White > the 2 » d period and 
sources of the white light f re ^liS^^^T^ ^ ° f ° lue gl ° W 7c > «*> 7d of 
processing in the 1st h ftheTubframe ^fte m ^ as * e u Iuminesce «t color turn on, and same 
[0078] The d 1S play ^^^^^T^ " the 4th period is P erfo ™ e d. 
enclosed the biJ^^jS^^Jr 8 M ° ^ the Hquid C ^ stal dis P la y which 
marketing which has ihcS^^^^^^^^ * data driver IC of 
above actuation. Moreover since toe liXw ' ^ chan § in g the design specification by the 

one half in one framed X^XS ot W ^ ^ ^ 22 C3n be managed with the 
r00791 CGestf.lt nfthJ i ™T reaucno "-' zatlon of power consumption can be attained 

data driver 32 in the subfile of ^hZ^^J^T" 0 - alth ° Ugh inpUt data t0 the 
the same as the gestalt of the 16th onerl t^n f t° ♦ ? S6ttlng Sequence In the P olar mode are 
subframes. If it is in a red subframe ft SS, " dlreCtl ° n ° f data is reversed betw ^ ****** 
line from the 1st line ,2 ft is S foS^ hT^* t0WardS the n " th < last ™* <*> 
towards the 1st line from the n-m line g 8 SUbframe ' COntraiy t0 ^ il scan * sequentially 

SdC^ as *■ g -ta,t of the 16th operation mentioned 

wnting for every subSZTvZ^l lfT ? • ** SCaming direction at the tim e of data 

aimed at. * ' P CVentl0n ° f the Color breakin S at *e time of animation display can be 

**e»^^ which shows the drive sequence 

data driver 32 in the subfile of each tanfoiSS ™i i P6ratl ° n ' alth ° Ugh the in P ut data to 
the setting sequence in the po ar mode TZlTd^l t ^ Vu* ^ ° Uhe 16th °P eratl0n > 
is in a red subframe, polar mode is^dl^^ll " betWeen ****** Barnes. If it 

"H", and if it is in the following green subfrTnTe Lt" . P fxf 1Ca " Y S6tS U ° m ° rder of " H "' " L "' a "d 
of "L"" H" and "L." By theXvSattn^' 7 * * ^ &0m " H "' and sets "P in order 
done so. 7 ° Ve aCtUatl ° n ' the same effectiveness as the gestalt of the 16th operation is 

kesk rr^a d r am w r shows the d ™ s « 
fsS j^kss ix^iSK ■ the 4th H penod ' ° r the 1 st - the * p-d 

initiation after termination between the end ofHfe £ ^ 33 before the next sub frame 

frame, you may make it stop SttoiS' m^T a " ^ diSplay 3Ctions in each 
following frame start. It is SLthSStSS^I hi ^ COm P letel y b ^rc the 

in the synchronizing signal inputted h3lt ^ m ° rder t0 C01Tect the '^gular period 

Ki^p^ 

or purple. Moreover you mav makeTt Z T § Wth white ^ il is g°°d as for yellow 

like the conventional example lxmassceat color ^ three colors of red, green, and blue 

KfttS S^d^ a " d ™ P^els and the straight 

methods [ like ] of the pixel of not Xm^Si^S^ " f T^r menti ° ned ab ° VC ' 0ther 
method of 2 division of all pixels p,Xel ° f even lmes «» sufficient as the 

[0086] Moreover, if it is as a liquid crystal ingredient a.so in the liquid crystal display using the 
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antiferroelec tncity liquid crystal matter which similarly has spontaneous polarization, or a nematic 
liquid crystal when a field sequential method performs color display although the ferroelectric liquid 
crystal matter was used, of course, this invention is applicable similarly 

[0087] Moreover, even if it is other indicating equipments using the digital micro mirror device (DMD) 

?ZZ?\T C ng el T "I.' ° f C ° UrSe [ alth0Ugh the h > id cr y §tal dis P la y was explained as an 

example ], this invention is applicable, if it is the indicating equipment which was made to perform color 
display by the field sequential method similarly 
[0088] 

[Effect of the Invention] As mentioned above, in this invention, since it was made to perform three 
entry-of-data processings or more within the period (subframe) of each luminescent color in one frame 
ZZ u S6S th , 6 d3ta driver IC 0f marketin § wh ich has the function of a dot reversal drive, display ' 

can be performed without changing the design specification, and the range of the data driver IC 
which can be used can be extended. 

[0089] Moreover, since the pixel data of each luminescent color were inputted twice [ at least 1 all 
pixels can be displayed correctly. «»ij,au 
[0090] Moreover once [ at least ], since the data of 0 gradation were inputted, the indicative data of 2 
division one pixel or the pixel of 2 division another side can be eliminated, and elimination of the 
indicative data of each pixel can be ensured. 

[0091] Moreover, since the light source was switched off at the time of the entry of data of 0 gradation 
reduction-ization of power consumption can be attained. 

fhS! ?Urtherm0re ' ?u e , piX i en 5y-° f - data Processing is performed 4 times in each luminescent color, 

In tKir 06 15 SW1 Ched u° ff 31 thC time ° fthe 1St and the 4th P ixel data in P ut and ^ w as made to turn 
on the hght source only at the time of the 2nd and the 3rd pixel data input, lighting time amount of the 
light source can be lessened extremely, and large reduction-ization of power consumption can be 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

» CUment bee " tranSl3ted by C ° m » Uter - So *» translation may not reflect the original 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




[DrawinelJ 




[Drawing_2J 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi eiie 

- _^i_ejje 10/26/2006 



• JP.2003- 1 777 1 6, A [DRAWINGS] 



Page 2 of 23 




ID 



fDrawing 3 ] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi eiie 

- ->gi_ejje 10/26/2006 



JP,2003-177716,A [DRAWINGS] 



Page 3 of 23 




'CI 



[Di^wing^] 



r id 




[Drawing^] 



http://ww4.ipdl.ncipi.gojp/cgi-bin/tran^web_cgi^je 10/26/2006 



• JP,2003-177716,A [DRAWINGS] 



» 1 *»fl»*C8l«M*-*>xfcjj5**-f Ay*- h 




[Drawing_6] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



• JP,200"3-177716,A [DRAWINGS] 



Page 5 of 23 




[Drawing 7] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/26/2006 



• JP,2003-177716,A [DRAWINGS] 



Page 6 of 23 




[Drawing_25J 

i 




ov 7.5V warns 

[Drawing 8] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/26/2006 



• JP,20O3-177716,A [DRAWINGS] 



Page 7 of 23 



f- 




Drawing 9] 



http.7/www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/26/2006 



• JP,2003-177716,A [DRAWINGS] 



Page 8 of 23 




v 



i 



V V V V 

* m ^ ^ m ^ 



Iff 



[Drawing 10] 



http://ww4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



10/26/2006 



• JP,2003-177716,A [DRAWINGS] 



Page 9 of 23 




[Drawin g 1 1] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/26/2006 



• JP,2003- 17771 6,A [DRAWINGS] 



Page 10 of 23 




[Drawing 12] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/26/2006 



• JP,2003-177716,A [DRAWINGS] 



Page 11 of 23 




Prawin g 13] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/26/2006 



• JP,2003-177716,A [DRAWINGS] 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi 



' JP;2003-177716,A [DRAWINGS] 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



• JP;2003-177716,A [DRAWINGS] 



Page 14 of 23 



$1 1iM«SMC»ttSBli'-*>3i****-fA*w 




[Drawing 16] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/26/2006 



'JP;2003-177716,A [DRAWINGS] 



$1 2^©»J§CSttSra*-*>a***Wi»**-h 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi 



' JP,2003-177716,A [DRAWINGS] 



*1 3*te©««IC8t*5e»'>-!r>Xt^*-f Af^-h 




~ m < m m\#&m 

[Drawing 18] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi 



• JP'^2003-177716,A [DRAWINGS] 



*1 4W©*8C8l«rai'-*>x*S**<fA**-h 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



•JP2003-177716.A [DRAWINGS] 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi 



"JPf2003-177716,A [DRAWINGS] 



Page 19 of 23 




http ://www4.ipdl.ncipi .go.jp/cgi-bin/tran_web_cgi_ejj e 



10/26/2006 



"JP?2003-177716,A [DRAWINGS] 



Page 20 of 23 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/26/2006 



*JP$00'3-177716,A [DRAWINGS] 




[Drawing^!] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



' JP$(Xfe-177716,A [DRAWINGS] 



*1 9»©»!C»*BM*-*va*S**-a*t-F 




[Drawing^] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



' JI<2O03-177716,A [DRAWINGS] 



Page 23 of 23 




[Translation done.] 



http://vvww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/26/2006 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^-COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
^REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



